Hydroxyurea increases eNOS protein levels through inhibition of proteasome activity.
Recent reports have identified the proteasome as the primary degradation pathway for inducible, neuronal and endothelial nitric oxide synthase (NOS). We have demonstrated that hydroxyurea increased nitric oxide (NO) production in endothelial cells through phosphorylation of eNOS as a short-term effect. We find now that NO production in endothelial cells is dose-dependently stimulated by hydroxyurea, as well as both specific and non-specific proteasome inhibitors, as a long term effect. Prolonged treatment of primary human umbilical vein endothelial cells (HUVEC) with hydroxyurea was found to increase eNOS protein levels without an effect on eNOS mRNA levels, suggesting posttranscriptional control. We observed that the inhibitors of proteasomes that we tested also increased eNOS protein levels in HUVEC. In a proteasome assay, we showed that hydroxyurea inhibited protein degradation in a dose-dependent manner, in both purified 20S proteasome and HUVEC lysates. The NO production induced by hydroxyurea in endothelial cells appears to be mediated by long term posttranscriptional augmentation in eNOS levels via inhibition of the proteasome activity.